Background: We studied the nationwide mortality in Finland of young offenders sentenced to prison, with the advantage of a long-term follow-up in an unselected population. In addition, we aimed to clarify the relationship between psychiatric disorders requiring hospital treatment and early death in young offenders sentenced to prison. Methods: All offenders sentenced to prison between 1984 and 2000 in Finland and aged 15-21 years when the crime was committed were selected for this study. The mortality of the young offenders was compared with the age-and sex-matched mortality data of the general population, obtained from Statistics Finland. Information on hospital treatment periods for psychiatric diagnoses was collected from the Finnish Health Care Register and linked to the mortality data. Results: The study population consisted of 3743 young male and 89 young female offenders. Of these, 435 (11.4%) had died by the end of the follow-up period, including 3 girls. The standardized mortality ratio for young male prisoners was 7.4 (95% confidence interval 6.7-8.1). There was a higher mortality rate among young offenders convicted in the later years of the study period. The causes of death were mostly unnatural and often violent. Hospitalization for a psychiatric disorder or substance abuse was significantly associated with the risk of death. However, hospitalization for emotional disorders with an onset specific to childhood and adolescence were associated with a lower death risk. Conclusion: The mortality rate in the population of young offenders sentenced to prison is alarmingly high. The high mortality in this group is associated with substance abuse and psychiatric disorders, but not with emotional disorders with an onset specific to childhood and adolescence.
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In a Finnish birth cohort, personality disorders together with criminality before the age of 27 years increased the mortality risk significantly, although the mortality risk for men with serious mental disorders without criminality was even higher. 8 Delinquency is thus strongly associated with premature death. The link between delinquency and mortality is unclear, but impulsivity as a character trait has been suggested. 9 An American study has found that alcohol abuse and poor self-care in adulthood accounted for some of the excess mortality. 10 A Swedish study concluded that the higher mortality among offenders can be attributed largely to the existence of a small group of alcohol and/or drug abusers who run a high risk of dying prematurely. 11 We studied the mortality of young offenders sentenced to prison for serious crime, using a large unselected population with the advantage of a long follow-up. In addition, the Finnish medical register system enabled us to compare the psychiatric morbidity of the young offenders sentenced to prison who died during our follow-up period. This was done in order to clarify the relationship between hospitalizations for psychiatric disorders and early death in the young prison population.
Methods
Permission for this study was granted by the Criminal Sanctions Agency, the Ministry of Social Affairs and Health, and the Department of Psychiatry at the Helsinki University Central Hospital.
The study population was selected from the nationwide Prison Court Register. This register includes all young prisoners who have committed their offences while aged 15-21 years, with the exception of offenders who receive very short sentences (<3 months) or very long sentences (>4 years). Thus, the register includes 98% of all young offenders sentenced to prison.
The study population consists of all young offenders sentenced to prison from the Prison Court Register who were convicted during the 17-year period from 1984 to 2000. Each young prisoner was entered into the cohort in the year in which he or she was for the last time sentenced to prison as an adolescent prisoner, for which the age range in Finland is between 15 and 21 years. For each prisoner, the date of the prison conviction-the first prison conviction in the case of re-offenderswas obtained and recorded as the beginning of the follow-up period.
Using the personal identification number that is assigned to all residents of Finland by the Finnish Population Register, linkage was performed with Statistics Finland's Cause of Death Register. All subjects were followed until 30 July 2002, or earlier in the event of their death. Mortality is presented in the form of SMRs. Survival was analysed using Kaplan-Mayer survival plots, and group comparisons were made using the log rank test. Odds ratios were calculated using logistic regression and adjusted for the follow-up period.
Results
The study sample consisted of 3832 adolescents and included 89 (2.3%) girls. The number of missing or flawed personal identification numbers varied from 1.0 to 12.5% of the annual samples. The flawed identification numbers belonged mostly to prisoners of foreign origin, and so the sample included practically all prisoners of Finnish citizenship aged 15-21 years during the period 1984-2000. The decline in the annual number of young prisoners is due to changes in jurisprudence that resulted from an aspiration to safeguard adolescents from prison sentences (table 1) .
Of the whole study group, 435 (11.4%) had died by the end of the follow-up period, including 3 girls (table 1). The median age at death was 26.6 years (interquartile range 23.4-30.5). The SMR for young male offenders sentenced to prison was 7.4 (95% confidence interval 6.7-8.1) (table 2). The number of female offenders sentenced to prison was too small for the SMR to be calculated. However, when comparing the number of deaths in the study population, the proportion of deaths was significantly higher in the male population than in the female population (P ¼ 0.01). There was a higher mortality rate among young offenders convicted later in the study period compared with those convicted earlier (figure 1). During a 3-year follow-up, 2% of the young offenders convicted in 1984-1990 had died, compared with 3.1% of the most recent cohort convicted in 1996-2000.
The causes of death were mostly unnatural and often violent (figure 2). In 217 cases-that is, in the case of almost half the deaths-death occurred while under the influence of alcohol (n ¼ 94, 43.3%), drugs (n ¼ 56, 25.8%), or both (n ¼ 67, 30.9%). Over half of the accidental deaths were due to drug or alcohol intoxication (n ¼ 100). The rest were mainly traffic accidents (n ¼ 27) and drowning (n ¼ 13). Over two-thirds (n ¼ 116) of the suicides were committed by violent means; over half (n ¼ 71) of those were deaths by hanging and almost a quarter (n ¼ 27) by shooting or explosion. Most of the homicides resulted from knife stabbings (n ¼ 24). In 4 of the 36 cases that were labelled as natural, the person died of cancers typical of this age range. Of the 'natural' deaths, 14 were deaths from respiratory infections and liver and pancreas diseases.
Of all the young prisoners, 2077 (54.2%) had undergone psychiatric hospital treatment before, after, or during their prison sentences. In almost all diagnostic groups this corresponded to a significant increase in the risk of death (table 3) . Only hospitalization for emotional disorders with an onset specific to childhood and adolescence was associated with a lower death risk. The SMR for young offenders sentenced to prison who had received psychiatric treatment was 8.3 (confidence interval 7.3-9.4); it was 6.3 (confidence interval 5.4-7.3) for those with no history of psychiatric hospital treatment. 
Discussion
We found a 7-fold higher rate of mortality among young Finnish male offenders sentenced to prison in comparison with the agematched male Finnish population. This confirms the similarity of the European situation to that of the United States 3 and Australia. 5 Early death in our prison group was associated with male sex, and this finding is contrary to earlier reports. 5 However, this gender difference cannot be emphasized owing to the low number of sentenced females. In Finland the number of juvenile prisoners is low by international standards because of the widespread use of conditional prison sentences and special youth punishments. 12 So, those young offenders who are sentenced to prison are guilty of serious crimes or repeated criminal behaviour and may differ from young prison populations in many other Western countries. The growing mortality among young offenders convicted later during the study time is a Mortality of young offenders disturbing and surprising finding. This could be due to the deteriorating mental health of the remaining young offenders as the young prison population diminishes. The fact that a vast majority of the deaths were by unnatural causes and often associated with violence resembles earlier findings concerning the mortality of adult antisocial males. 13, 14 Antisocial personality disorder and the conduct disorder that precedes antisocial personality disorder have both been associated with impulsivity. 15, 16 There is evidence that impulsivity and hyperactivity are often connected with unintentional, even fatal injury risk. 17, 18 Also there is much evidence that impulsivity and suicidality are connected to each other. 19 Over one-third of the natural deaths were deaths from respiratory infections and liver and pancreas diseases. At this early age, these causes of death are rare and are commonly consequences of alcohol and drug dependence.
We also found that hospitalizations for psychiatric disorders were significantly associated with an elevated risk of death for young prisoners. This seems to suggest that the young offenders sentenced to prison who are especially at risk of death are those with psychiatric disturbances in addition to delinquent behaviours. This also means that offenders with an increased risk of death are more often hospitalized, which offers an opportunity for risk-recognition and treatment. There was a lower risk of death for young offenders sentenced to prison who had no history of psychiatric hospital treatment, yet the risk of death was over six times that of the general population. This supports the idea of antisocial behaviour and health-compromising activities being derived from the same personality characteristics.
Hospital treatment for psychiatric disorders with an onset in childhood was associated with a decreased risk of death among young offenders sentenced to prison. Since the whole sample included only 172 offenders with treatment for these early disorders, the conclusions should be drawn tentatively. Our finding can be interpreted in two ways. Hospital treatment for emotional disorders with an onset specific to childhood and adolescence may protect against later death in delinquent populations. Our finding may also be due to a selection effect; that is, prisoners with these disorders may be less likely to engage in impulsive behaviours.
The main strength of our study is that it was carried out with a nationwide representative cohort of antisocial young offenders sentenced to prison. The median follow-up period was reasonably long, almost 12 years, and owing to the reliability of the registers, we have succeeded in identifying all deaths that happened in Finland during that time. Furthermore, the validity of the Cause of Death Register is very good. 20 The main limitation of the study is the fact that there were no follow-up data for 182 of the subjects as a result of missing personal identification numbers. These subjects entered the sample mostly in the first few years of the follow-up period and their missing data were due to problems in introducing the personal identification number system. These are random mistakes and thus should not skew the results. On the other hand, in the latter years, the drop-out rate was low and consisted of prisoners of foreign origin. Thus, our findings cannot be generalized to immigrant prisoners. Also, it could be that being incarcerated protects young offenders from death, as some prisoners convicted near the end of the study period remained in prison throughout the follow-up period. This effect was not taken into account in our study, although such an effect would mean that the SMR for young offenders would be even higher than reported here.
The rate of mortality in this particular population of offenders is alarmingly high. Our study proposes that the high mortality in this group is associated with substance abuse and psychiatric disorders but not with emotional disorders with an onset specific to childhood and adolescence.
It is necessary to study in more detail the traits and states that are associated with mortality in young delinquents. Hospital treatment does not seem to prevent early death of young offenders with psychiatric disorders. Young offenders with psychiatric disorders should be identified, treatment programs should be developed, and treatment efforts should be intensified. 
